is described as a collective experience and tends to result from the need to respond to an organization's environmental influences. The group level of learning is described as "the mutual construction of new knowledge including the capacity for concerted, collaborative action" (Marsick and Watkins, 2001, p. 32 ). Learning at the individual level is the way in which people obtain knowledge and skills (Marsick and Watkins, 2001) , through the promotion of inquiry and dialogue and the creation of continuous learning opportunities (O'Neil, 2003) .
Although the foundational level of a learning organization is the individual level, much of the existing literature examines the concept of the learning organization from an organizational perspective, and very little research has connected the concept to learning activities at the individual level (Garavan, 1997; Lee and Roth, 2007; Small and Irvine, 2006; Thomas and Allen, 2006; Tsang, 1997) . Also, in exploring the individual level of learning, it is important to note that while 80% of workplace learning occurs through informal means, only 20% of what organizations invest in learning is dedicated to enhancing informal learning (Cross, 2007) . To better understand the relationship between the individual level of informal learning and the development of a learning organization, we will explore the subject of informal learning in the workplace in the following section, which will later be linked to the learning organization concept.
Informal Learning in the Workplace

Formal Learning vs. Informal Learning
Informal learning is often described by contrasting it with formal learning. Formal learning can be likened to riding a bus, as the route is preplanned and the same for everyone. Informal learning, then, is more like riding a bike in that the individual determines the route, pace, etc. (Cross, 2007) . Informal learning is "predominately unstructured, experiential, and noninstitutional" (Marsick and Volpe, 1999, p.4) . Informal learning can take a reactive form, where the learning was unplanned but still recognized by the learner retrospectively. Informal learning can be incidental and integrated into daily activity (Hodkinson, Colley, and Malcolm, 2003; Marsick and Volpe, 1999) . It can also be intentional, and potentially somewhat structured (Simpson. 2006) . Informal learning is sometimes viewed as any learning that takes place outside of a classroom setting (Hodkinson, Colley, and Malcolm, 2003; Kremer, 2005; Reardon, 2004; Livingstone, 2000 Livingstone, , 2001 Slater, 2004) .
Intentional and Unintentional Informal Learning Activities
Intentional informal learning activities are easier to observe, describe, and research than those that are unintentional and more integrated into other tasks. Some of the intentional informal learning activities in the workplace include self-directed learning (Livingstone, 2000; Marsick and Watkins, 2001) , mentoring (Conlon, 2004) , networking (Eraut, 2004) , asking questions (Eraut, 2004; Reardon, 2004) , and receiving feedback (Eraut, 2004; Marsick and Watkins, 2001) .
While a great deal of research covers the observable and somewhat structured facets of informal learning, these activities only make up a small proportion of what is really taking place (Marsick and Volpe, 1999) . Unintentional informal learning frequently takes place while executing daily tasks (Hodkinson, Colley, and Malcolm, 2003; Slater, 2004) , and it is often difficult to separate work and learning as workers tend to equate the basic act of working, such as learning from mistakes or trial-and-error, to learning (Marsick and Watkins, 2001; Tikkanen, 2002) . Informal learning also takes place through daily social interactions such as participation in group activities, working alongside others, tackling challenging tasks, and working with clients; the success of these forms of informal learning is highly dependent upon the quality of human relationships in the workplace (Eraut, 2004) .
Factors that Influence Engagement in Informal Learning
The way people behave, make decisions, and communicate is largely influenced by their personal characteristics (Gregorc, 1982; Hirsh and Kummerow, 1990) . Therefore, personal factors such as age and educational background may influence their degree of engagement in informal learning. However, the research seems to show inconsistent results. For example, in Tikkanen's (2002) and Kremer's (2005) studies, less experienced, younger workers reported engaging in more informal learning, while more experienced, older workers were less likely to engage in informal learning activities and tended to view their informal learning as being less embedded in the work. However, the findings reported in Livingstone's (2000) study of informal learning in Canada contradict these suggestions -older participants in his study reported engaging in as much informal learning as did younger participants. Livingstone (2001) also discovered that younger participants tended to look to others as sources of information in informal learning, whereas older learners tended to engage in more individualistic activities. In terms of the impact of educational background on informal learning, Livingstone (2001) found that the amount of time respondents reported engaging in informal learning activities was about the same for all levels of education, from "no high school diploma" to "university degree." We did not find any other research that investigated the relationship between the degree of workers' engagement in informal learning and their educational background. Overall, more research should be conducted to investigate the effects of personal characteristics on specific informal learning activities.
Connecting Informal Learning to the Learning Organization Concept
A vast amount of literature exists on the concept of the learning organization; however, the idea is often discussed in an abstract, descriptive form, and much less literature exists on how this concept may be observed in a concrete, empirical way (Marsick and Watkins, 2003a; Thomas and Allen, 2006) . Furthermore, although Senge (1990) acknowledges that individual learning is central to leveraging organizational learning and presents personal mastery as one of the five disciplines for building a learning organization culture, very little empirical research connects individual learning, especially informal learning, to the presence of learning organization characteristics (Garavan, 1997; Lee and Roth, 2007; Small and Irvine, 2006; Thomas and Allen, 2006) . Connecting the constructs of the learning organization to informal learning engagement may be one step toward making the learning organization concept more concrete. In the following section, we describe a study we conducted as an effort to make that connection. We also investigated the relationship between personal characteristics and specific informal learning activities.
Methods
Research Questions and Hypotheses
This study aimed to answer the following research questions:
1. How does an organization's learning culture relate to the degree of informal learning engagement among employees?
2. Do employees' personal characteristics such as age, gender, and educational background influence the degree of their engagement in specific informal learning activities?
3. What are the perceived factors that influence workers' engagement in informal learning?
The first two research questions were answered by testing the following null hypotheses, and the third research question was answered with descriptive statistics:
H 0 1 -There is no significant correlation between an organization's learning culture, as perceived by employees, and the degree of their informal learning engagement.
H 0 2 -There is no significant correlation between employees' age and the degree of their informal learning engagement.
H 0 3 -There are no significant effects of gender and educational background on the degree of informal learning engagement among employees.
H 0 3.1 -There is no significant gender effect on the degree of informal learning engagement.
H 0 3.2 -There is no significant educational background effect on the degree of informal learning engagement.
H 0 3.3 -There is no significant interaction effect of gender and educational background on the This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Journal of Workspace Learning, published by Emerald Group Publishing Limited. Copyright restrictions may apply. DOI: 10.1108/13665620810871097 degree of informal learning engagement.
Participants
The target population for this research is workplace learning and performance improvement professionals. In spring 2007, we posted a solicitation email message to five professional listservs, the topics of which are closely related to learning and performance improvement. The subscribers to the listservs, who are likely working professionals in the fields of instructional and performance technology, organizational behavior management, organizational development, training, and e-learning, were invited to participate in this study by submitting an anonymous survey via the web. During the three weeks after the solicitation email was posted to the listservs, a total of 125 listserv subscribers volunteered to participate in the study.
Instruments
The anonymous survey questionnaire used in this research consists of four sections (see Appendix A). The first section requests basic demographic information from respondents. The second section addresses the respondents' job tasks at work. The third section of the questionnaire solicits information about their degree of engagement in informal learning activities (as well as formal training) at work, and the degree that they think certain factors affect their informal learning activities. This section of the questionnaire was developed based on the instrument used by Lohman (2006) . The questionnaire's final section assesses the presence of learning organization characteristics in the respondent's workplace and consists of the first 43 questions of the Dimensions of the Learning Organization Questionnaire (DLOQ) (Marsick and Watkins, 2003b) . Permission to use the DLOQ in this study was obtained from the developers of the questionnaire. The DLOQ measures seven dimensions of an organization's learning practices and culture, which are grouped into three levels -individual, group, and organizational, with acceptable levels of validity and reliability (Marsick and Watkins, 2003b; Yang, 2003; Yang et al., 2004) .
Data Analysis
The data were analyzed using SPSS 14.0 for Windows. Since each question of the web-based survey instrument was set to require respondents' input before submission, there were no missing data.
Results
Descriptive Statistics on Demographic Information
Among 125 respondents, 62 (49.6%) of them were male and 63 (50.4%) were female. Ninety-seven (77.6%) of them were White, 10 (8.0%) were Asian/Pacific Islander, 7 (5.6%) were Hispanic, 5 (4.0%) were Black, and 6 (4.8%) chose not to report their ethnic background. At the time of the survey, 11 (8.8%) of them held a doctoral degree as their highest degree earned, 59 (47.2%) held a master's degree, 51 (40.8%) held a bachelor's degree, 2 (1.6%) held an associate degree, and 2 (1.6%) held a high school degree. The average age of the participants was 42.36 (see Table 1 ). 
Types of Learning Activities
Respondents were asked to rate the frequency of their engagement in various informal learning activities and formal training when they have to learn something new to perform their job tasks. The mean scores of individual informal learning activities were rank-ordered (see Table 2 ). The most frequently used type of informal learning was 'reflecting on their previous knowledge and actions' and the least frequently used type of informal learning was 'posting questions to listservs.' The overall degree of informal learning was 4.76, whereas the average score of training was 3.38. The training and informal learning variables were not skewed (Skewness = .25 and Skewness = -.04, respectively). A paired-samples t test revealed a significant difference between the two types of learning, t (124) = -10.55, p < .01 (see Table 3 ), and the effect size was large (d = -.95). 
The Relationship between Learning Culture in the Organization and Informal Learning
The first research question was: How does an organization's learning culture relate to the degree of informal learning engagement among employees? In other words, can the degree of employees' informal learning be predicted based on the level of learning culture they perceive in their organization? Its null hypothesis was: There is no significant correlation between an organization's learning culture, as perceived by employees, and the degree of their informal learning engagement. The normality tests showed that both variables (the level of learning culture and the degree of informal learning) were normally distributed (see Table 4 ), but the scatter plot showed that linearity between the variables was weak. Therefore, Spearman's rho was calculated to show the relationship between the level of learning culture in the organization and the degree of informal learning that employees engage in at work. As shown in Table 5 , the correlation between the two variables was not significant (rho = .05, p > .05). Therefore, the first null hypothesis was retained. In other words, the level of learning culture in the organization was not a strong predictor for the degree of informal learning that employees engage in at work. 
Informal Learning Engagement Based on Age
The second null hypothesis was: There is no significant correlation between employees' age and the degree of their informal learning engagement. As shown in Table 6 , a positive correlation between age and informal learning engagement (combined) was found, and the correlation was significant at the .05 level [r(123) = .195, p < .05]. The second null hypothesis was rejected. When a bivariate correlation was calculated between age and each individual informal learning activity, the correlations that were significant at the .006 level (using the Bonferroni method) were between age and two of the 8 informal learning activities -web search [r(123) = .338, p < .006] and reading journals [r(123) = .252, p < .006], both of which are independent learning activities. .140 ** Correlation is significant at the 0.006 level (1-tailed). * Correlation is significant at the 0.05 level (1-tailed).
Informal Learning Engagement based on Gender and Educational Background
The third null hypothesis was: There are no significant effects of gender and educational background on the degree of informal learning engagement among employees. Specifically, 3 sub-null hypotheses were tested to reveal the gender and educational background main effects and the interaction effect. Because there were only 2 respondents with a high school diploma, 2 respondents with an associate degree and 11 respondents with a doctoral degree, they were excluded from the analysis, and the 2 remaining groups with bachelor's and master's degrees (a total of 110 subjects) were compared in the analysis (see Table 7 ). The sizes of 4 factorial groups were approximately equal (25, 27, 26 and 32). Normality tests conducted on the four factorial groups' informal learning variables revealed that the normality assumptions were met for all groups except one (Shapiro-Wilk = .95, p = .25 for the male, bachelor's group; Shapiro-Wilk = .96, p = .43 for the female, bachelor's group; Shapiro-Wilk = .87, p = .00 for the male, master's group; and Shapiro-Wilk = .97, p = .55 for the female, master's group). The Levene's test revealed that the assumption of homogeneity of variances was satisfied, F(3, 106) = 2.225, p = .090. As the ANOVA assumptions were not markedly violated, a two-way ANOVA was conducted to test the 3 sub-null hypotheses (Morgan, Leech, Gloeckner, and Barrett, 2007) . The two-way ANOVA revealed that there were no significant gender, educational background and the interaction effects on the degree of informal learning engagement among employees (see Table 8 ). Therefore, all 3 sub-null hypotheses of the third null hypothesis were retained. 
Factors Affecting the Engagement in Informal Learning
The third research question was: What are the perceived factors that affect workers' engagement in informal learning? When the 10 factors were rank-ordered by the mean values, employees' interests in their current professional field was the one that they thought affected their engagement in informal learning the most (M = 6.20, SD = .842), and monetary rewards given for good performance was the one that they thought affected their engagement in informal learning the least (M = 3.47, SD = 1.945) (see Table 9 ). 
Discussion
The purpose of this study was to answer three questions related to the nature of informal learning engagement in the workplace, within the framework of a learning organization. The first of those questions was: How does an organization's learning culture relate to the degree of informal learning engagement among employees? The responses in this study did not demonstrate a significant correlation between learning organization culture and informal learning engagement. This may be viewed as a surprising finding, as it would seem logical that an organization with a strong learning culture would be structured in a way that creates opportunities for informal learning to a greater degree than those organizations that lack such culture. However, this may suggest that informal learning is not inhibited by a lack of learning organization structure. If a worker needs to obtain specific information to complete a task, one might assume that the individual will find a way to learn that information regardless of whether the organization has a structure in place to make that effort easier.
Another possible explanation for why a significant correlation between informal learning and learning organization culture was not found may have to do with the fact that individual learning is only one of many components that make up learning organization culture. For instance, Watkins (2001, 2003b) posit that there are three levels of learning in a learning organization -individual, group, and organizational. Furthermore, while Senge (1990) addresses the influence of individual learning on the learning organization in his discussion of the personal mastery discipline, he insists that all five of the disciplines he presents -systems thinking, personal mastery, mental models, building shared vision, and team learning -must be nourished. In other words, perhaps the presence of individual learning, especially informal learning, is not a strong enough construct to independently demonstrate a relationship to an organization's learning culture at large.
The second research question for this study asks about differences in informal learning engagement based on gender, age and highest level of education. The findings presented in our research related to gender and education level are consistent with Livingstone's (2001) findings, in that informal learning engagement did not seem to differ based on these characteristics. However, our study revealed that as an employee's age increased, so did the degree of informal learning engagement. This may seem contrary to the findings discussed in Tikkanen's (2002) study, in which younger workers reported engaging in more informal learning. However, the different findings are understandable when considering that Tikkanen's research and our research were conducted with different purposes, using different research methods. The purpose of Tikkanen's research was to understand the employees' perceptions about the relationship between work and learning, using qualitative interview methodology. In that research, the younger interviewees with little work experience saw everyday work as challenging, and therefore, as learning. In contrast, older and more experienced workers did not have the same need for learning and did not perceive their work as being synonymous with learning. Unlike Tikkanen's research, our research investigated the degree of engagement in specific informal learning activities, and revealed that as age increased, so did the tendency to learn by searching the web and reading printed professional magazines and journals. This is consistent with Livingstone's (2000) finding that older individuals tend to engage in more independent (rather than social) forms of informal learning. One interpretation of this phenomenon can be made by looking at the source of knowledge used in informal learning. Unlike the other 6 informal learning activities included in the questionnaire, these 2 activities share a unique This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Journal of Workspace Learning, published by Emerald Group Publishing Limited. Copyright restrictions may apply. DOI: 10.1108/13665620810871097 characteristic -both consist of a 'published' form of knowledge. This attribute may be perceived to be more professional and credible (i.e., articles are reviewed by editors or professional peers), but perhaps it requires learners to have more experience (therefore, to be older) to be able to recognize the value of such professional knowledge and to utilize it as a source of their informal learning.
Another interesting finding in our research is that although the sample was drawn from subscribers of several listservs, they reported 'posting questions to a listserv' as the least frequently used method for participating in informal learning to gain new knowledge to perform their job tasks. The mean was only 2.74 on a scale of 1 to 7 when 1 was 'Never' and 7 was 'Always.' This may indicate that they may have joined the listserv community to gain information that helps improve general knowledge about their profession, but they tend not to post questions specific to their job tasks to the listserv. However, it is worth noting that the use the listserv convenience sample, rather than a random sample from the population, is a limitation of this study.
The third research question addresses factors that influence informal learning at work. Of the 10 factors that respondents rated on the questionnaire, their 'level of interest in their current field' was identified as affecting their engagement in informal learning the most. This seems to be a logical finding, given that people tend to be intrinsically motivated to spend time on things that interest them. The factor rated as having the least impact on informal learning engagement was 'monetary rewards.' Perhaps because the decision to engage in informal learning is more likely to be a self-directed activity, it is more likely to be driven by intrinsic motivation (such as interest in one's professional field) rather than extrinsic motivation (such as monetary rewards). However, one might speculate that monetary rewards, and other extrinsic rewards, may still have an indirect impact on informal learning engagement. That is, if workers are motivated to perform better in order to receive a better reward (e.g., Farh et al., 1991; Helm et al., 2007) , it can be hypothesized that they are more likely to engage in informal learning activities as a strategy in order to gain any new knowledge needed to perform at the higher level.
Another interesting comparison is shown between 'access to computer technology' as the second most important factor and 'physical proximity to colleagues' as the second least important factor that affects engagement in informal learning. This seems to illustrate current learning and performance improvement professionals' dependency on computer use for communicating with others or retrieving information online. Consequently, respondents perceived that having access to computer technology would be a more important factor than having physical proximity to their colleagues. However, this does not demote the value of talking with colleagues as an important means of informal learning. In fact, 'talking with colleagues' was the second most frequently used informal learning activity, as shown in Table 2 . To understand these somewhat contradicting results, one should differentiate that 'computer technology' is a tool for participating in informal learning activities, whereas 'talking with colleagues' is an informal learning activity.
Conclusions
This study revealed that learning and performance improvement practitioners gain new knowledge from informal learning activities more frequently than they do from formal training. There are several factors that influence their informal learning engagement, and there are a variety of informal learning strategies that they employ. The rankordered list of factors that affect informal learning engagement (see Table 9 ) is likely to be of value to learning and performance improvement practitioners who are interested in fostering informal learning in the workplace. This list can be utilized as a tool in prioritizing potential interventions to encourage informal learning. This particular aspect of the study may prove especially useful to replicate in future research for the sake of confirming or challenging these findings for broader generalizations.
There is a tendency in learning organization research to focus on learning at the organizational level and to lend less attention to learning at the individual level. A handful of researchers have questioned why such research does not place more weight on the contribution of individual learning (e.g., Garavan, 1997; Lee and Roth, 2007; Small and Irvine, 2006; Thomas and Allen, 2006) . Perhaps the lack of a clear link between learning organization culture and informal learning engagement shown in this study answers that question by supporting the idea that individual learning is only a small piece of organizational learning culture.
This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Journal of Workspace Learning, published by Emerald Group Publishing Limited. Copyright restrictions may apply. DOI: 10.1108/13665620810871097 Finally, it is important to note that the tacit nature of informal learning makes it a challenging subject to study. Often, it is so embedded into daily activities that individuals are unable to recognize their informal learning retrospectively (Eraut, 2000; Livingstone, 2000) , and therefore, it is generally taken for granted (Eraut, 2004; Marsick and Volpe, 1999) . Livingstone (2000) noted the tendency of researchers to compare informal learning to an iceberg, explaining that while a small portion is observable, the vast majority of it takes place in subtle forms that are not easily observed and documented. We suggest other researchers pay attention to this hidden phenomenon in workplace learning and use ethnographic research methodology to uncover variables that may be crucial to developing a learning organization.
